
Sport Utility Vehicles & the 
Pediatric Occupant



Rear-Facing Safety Seats 
for Infants

• Age < 1 year 

AND 

• Wt < 20 pounds

Infant only
Convertible



Convertible Seats

• Rear-facing for 

Infants < 20 lbs

• Forward-facing for

Children 20-40 lbs



Forward-Facing Child Safety Seats

• Age 1-4 years

• Wt < 40 pounds



Booster Seats

• Age > 4 years

• Weight 40-80 pounds

• Height < 58 inches



Case 1

• 8 year old male
• Right front passenger
• 3-point restraint 
• Passenger airbag deployment
• 70 pounds, 51 inches
• Restraint Inappropriate



Common Misuse:  
Kids in 3 Point Lap & Shoulder Belts

Correct & Appropriate: 
Booster Seat Used

Correct But Inappropriate: 
Lap & Shoulder Belt
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Case 1

• Case vehicle - 1996 LandRover Discovery 
• Vehicle 2 - 1992 Ford Taurus
• Frontal Collision - PDOF 25
• Delta V - 23 mph 
• Max crush - 37 cm (14.7 inches)



Scene Diagram ( Case 1)

Case 
Vehicle

PDOF     
25 degrees



Vehicle Crush Profiles

Max crush = 14.7 inches



Case Seating Position (Case 1)



Injuries (Case 1) 

• Corneal abrasion
• Abrasions/Friction burns to:
4left cheek
4eyelids and periorbital area
4forehead / chin
4nose
4right upper thigh
4inner arms

• All Injuries Attributed to Airbag



Measures of Severity (Case 1)

• ISS = 2
• Max AIS = 1
• Trauma Score = 16
• LOS = 1 day
• Charges = $2738
• Disposition = home
• Consults = ophthalmology



Case 2

• 5 year old male
• Right rear passenger
• 3-point restraint in use 
• 55 pounds, 43 inches
• Restraint inappropriate



Common Misuse:  
Kids in 3 Point Lap & Shoulder Belts

Correct & Appropriate: 
Booster Seat Used

Correct But Inappropriate: 
Lap & Shoulder Belt

G
O
O
D

B
A
D



Case 2

• Case vehicle - 94 Jeep Cherokee Laredo 
• Crash Events: 
41) Rollover on right side
42) 1995 Geo Metro strikes rear end of vehicle 
43) Rollover onto top

• Max crush (3rd event) - 21.7 inches 
• Delta V = unknown
• PDOF = non-horizontal



Scene Diagram (Case 2)
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1. Rollover on right side
2. Geo strikes rear end  
3. Rollover onto top



Case Vehicle (Case 2)



Case Seating Position (Case 2)



Case Vehicle Interior (Case 2)



Injuries (Case 2)

Injury Contact Point
• Right Pulmonary Contusion - Door Armrest
• Fractured Right Humerus - Door Panel
• Right Clavicle Fracture - Door Panel
• Abdominal Abrasion - Lap Belt
• Left Scalp Abrasion - Projectile
• Laceration behind Left Ear - Projectile



Injuries – Case 2

Lab Belt Ecchymosis



Injuries (Case 2)

Displaced Humerus Fracture



Injuries (Case 2)

Pulmonary Contusion



Measures of Severity (Case 2)

• ISS = 19
• Max AIS = 3
• LOS = 4 days
• PICU LOS = 1 day
• Disposition = home



Case 3

• 15 year old female
• 65 inches, 120 pounds
• Right Front Passenger
• 3-point restraint
• Restraint Appropriate & Correct



Appropriate Restraint Case 3



Case 3

• Case vehicle - 93 Jeep Cherokee 
• Vehicle 2 - 88 Oldsmobile Cutlass
• PDOF = 60 degrees
• Delta V - 38 mph
• Max Crush = 32.7 inches



Scene Diagram Case 3

Case 
Vehicle



Vehicle Photos Case 3

Case Seating 
Position

Case Seating 
Position



Vehicle Photos Case 3

Right Passenger Door

Center Console



Injuries Case 3

Bladder perforation
Grade III splenic laceration
Bilateral frontal lobe shear injuries
Minor right lung contusion, atelectasis 
Diastasis of left sacroiliac joint
Minor liver laceration
Left sacral ala fracture
Right superior pubic ramus fracture
Right inferior pubic ramus fracture
Left fracture of inferior pubic ramus
Fracture of rt mandible ramus
Abrasion left elbow
Abrasion right forearm
Abrasions left iliac crest

Door intrusion
Center console
Inertial forces
Door intrusion
Door intrusion
Shoulder strap
Door intrusion
Door intrusion
Door intrusion
Door intrusion
Door intrusion
Center console
Door intrusion
Seat belt junction



Abdominal Scans Case 3



Injury Photos Case 3

Mandible Fracture

Pelvic Fractures



Brain Scans Case 3



Measures of Severity Case 3

• ISS = 34
• Max AIS = 4
• LOS = 12 days 
• PICU LOS = 3 days
• Disposition = home
• F/U with PT, Orthopedics, PM
• Return to school after 4 weeks at home



Case 4

• 4-month old male
• Center rear occupant in a rear-facing CSS
• 26 inches and 17 pounds
• Restraint appropriate and correct



Appropriate Restraint



Case 4

• Case vehicle - 1994 Jeep Cherokee 
• Crash Events:
41) Frontal collision with 1991 Hyundai Scoupe 
42) Rear-ended by 1998 Ford Econoline
43) Collision with guard rail

• Max crush = 34.3 inches 
• PDOF = 200 degrees
• Delta V = 36 mph for impact with #3



Scene Diagram (Case 4)

Case 
Vehicle

Vehicle 2 -
Frontal Collision



Vehicle Photos (Case 4)

• Missing vehicle photos



Injuries (Case 4)

• Bilateral subdural hematomas Seat back
• Left subarachnoid hemorrhage CSS
• Multiple cerebral contusions Inertia
• Left occipital skull fracture CSS
• Bilateral parietal skull fractures CSS
• Bilateral frontal skull fractures Seat back
• Right subgaleal hematoma CSS
• Left parietal hematoma CSS
• Small abrasion OS Seat Back



Skull Fractures (Case 4)



Brain Scans (Case 4)



Measures of Severity (Case 4)

• ISS = 26
• Max AIS = 5
• LOS = 5 days
• Disposition = home



Case Case 5

• 2 month old female
• Center rear occupant
• Restrained in rear-facing CSS
• 13 pounds, 21 inches
• Restraint Appropriate and Correct



Appropriate Restraint



Case Case 5

• Case vehicle - 1993 Jeep Cherokee  
• Vehicle 2 - 1988 International Truck
• Frontal Collision
• PDOF = 10 degrees
• No crush profile due to severe override
• No reconstruction program run 



Scene Diagram (Case 5)

Case 
Vehicle

Head-On Collision



Vehicle Photos (Case 5)



Vehicle Photos (Case 5)



Injuries (Case 5)

• Right posterior parietal skull fracture
• Subarachnoid hemorrhage
• Subdural Hemorrhage
• Subgaleal hematoma in parietal and 

occipital areas
• Left Clavicle fracture



Skull Fracture (Case 5)



Brain Scans (Case 5)



Right Clavicle Fracture (Case 5)



Measures of Severity (Case 5)

• ISS = 21
• Max AIS = 4
• LOS = 3 days
• Disposition = home



Case Case 6

• 11 year old female
• Right Rear occupant
• 56 inches, 75 pounds
• Restraint: lap belt only
• Restraint Inappropriate



Common Misuse:  
Kids in 3 Point Lap & Shoulder Belts

Correct & Appropriate: 
Booster Seat Used

Correct But Inappropriate: 
Lap & Shoulder Belt
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Case Case 6

• Case vehicle - 1988 Chevrolet Blazer S10
• Vehicle 2 - 1995 Pontiac Bonneville
• Crash Type - Angle Collision 
• PDOF 350 degrees
• Delta V - 22 mph
• Maximum crush - 27 cm



Scene Diagram (Case 6)

Case Vehicle



Vehicle Photos (Case 6)



Vehicle Photos (Case 6)



Injuries (Case 6)

• Right femoral neck fracture Seat Back
• Right distal radius fracture Seat Back
• 1/2 inch chin laceration Seat Back



Left Femoral Neck Fracture 
(Case 6)



Distal Radius Fracture (Case 6)



Measures of Severity (Case 6)

• ISS =10
• Max AIS = 3
• LOS = 1 day
• Disposition = home
• Charges = $14,107
• Outpatient Rehabilitation needed



Summary of Cases 

Age Delta V ISS PDOF Position LOS
8 23 2 25 Right Front 1
4 unk 19 Non-Horiz Right Rear 2
15 61 34 50 Right Front 12

4 mos 57 26 200 Center Rear 5
2 mos unk 21 10 Center Rear 2

11 35 10 350 Right Rear 1



Comparisons

Variable SUV Cases (6) Other Cases (130)

Mean ISS

Mean Delta V

Mean Max AIS

Mean LOS

Mean Charges

Mean Age

12.26

2.5

5.7 days

21.8 MPH

$21,015

6.4 years
22 MPH

$14,167

3.83 days

3.33

18.6

6.4 years



Conclusions

• Mean Age = 6.4 years
• SUV Occupant Injuries are Rare 

Occurrences
• Mean ISS among SUV Occupants can be 

high
• Delta V is relatively high
• Comparable Hospital Charges


